Influence of organic and inorganic arsenicals on glucose uptake in Madin-Darby canine kidney (MDCK) cells.
The effect of organic (oxophenylarsine; PhAsO) and inorganic (arsenite) arsenicals on the availability of glucose to Madin-Darby canine kidney (MDCK) cells was investigated. The MDCK cells revealed stereospecific D-glucose uptake which was inhibited by both arsenicals in a time- and concentration-dependent manner. After 10 min (37 degrees C), the effects on D-glucose and 2-deoxy-D-glucose accumulation were analogous, suggesting an impaired hexose uptake. With arsenite, 0.5-1 mmol dm-3 were required for half-maximum inhibition (IC50), whereas PhAsO inhibited glucose uptake in the micromolar range (IC50 5-30 mumol dm-3). Under these conditions neither cell morphology nor cellular viability was affected. After 60 min, however, the inhibition of glucose utilization was paralleled by the formation of blebs, detachment of the monolayer and a loss of cellular viability as confirmed by dye exclusion, lactate dehydrogenase and potassium release. It is concluded that inhibition of glucose uptake may contribute to the acute toxicity, especially of organic arsenicals, by further aggravating the depletion of intracellular carbohydrates.